Germ cells of male mice express genes for peroxisomal metabolic pathways implicated in the regulation of spermatogenesis and the protection against oxidative stress.
Peroxisomes are organelles with main functions in the metabolism of lipids and of reactive oxygen species. Within the testis, they have different functional profiles depending on the cell types. A dysfunction of peroxisomes interferes with regular spermatogenesis and can lead to infertility due to spermatogenic arrest. However, so far only very little is known about the functions of peroxisomes in germ cells. We have therefore analyzed the peroxisomal compartment in germ cells and its alterations during spermatogenesis by fluorescence and electron microscopy as well as by expression profiling of peroxisome-related genes in purified cell populations isolated from mouse testis. We could show that peroxisomes are present in all germ cells of the germinal epithelium. During late spermiogenesis, the peroxisomes form large clusters that are segregated from the spermatozoa into the residual bodies upon release from the germinal epithelium. Germ cells express genes for proteins involved in numerous metabolic pathways of peroxisomes. Based on the expression profile, we conclude that newly identified functions of germ cell peroxisomes are the synthesis of plasmalogens as well as the metabolism of retinoids, polyunsaturated fatty acids and polyamines. Thus, germ cell peroxisomes are involved in the regulation of the homeostasis of signaling molecules regulating spermatogenesis and they contribute to the protection of germ cells against oxidative stress.